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PROBLEM TO BE SOLVED: To obtain a plant cell having an animal saccharide chain. SOLUTION: 
This plant cell has an animal saccharide chain adding function and comprises a gene capable of 
encoding an enzyme capable of transferring a fucose residue to a reducing terminal 
acetylglucosamine residue of a saccharide chain contained in a glycoprotein and derived from an 
animal and transduced thereinto. 
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h. zammt. GDP-ya-x^mm^tLx. 

-7-fef;^';l/3tSy(;ff l , 6 -^t'73-xS- 
[0043] 1&£ L<(i, affl&fl/hsm: 

(mm. /Mia*, roi^ft&n t^-r^tti 

-So 

[0044] raSstdlT^f-^^n-tS >-B«fc7 
3- 4 £ t #»£>*VO^ J* ? U'^-f - FBWSfflV* 
MA IX i> J: v > I , ; ii^ taSrrwWStjMBsar J: 5 

[0045] mm. mmvii. b vawrtfrt, 

al, 6-73y/^7yX7x7-k'cDNA*>7n 
--^§fL(J Biochem(Tokyo) 1 
997 Mar ; 1 21 (3) : 626-32 Yan 
agidani S, Uozumi N , Ihara 
Y, Miyoshi E, Yamaguchi N,T 
aniguchi N ; ftB§¥ 1 0 - 8 4 9 7 5 , =f#!H 
¥1 0-4 9 59 ; J B i o 1 Chem 1996 
Nov l;271(44):27810-7 Uoz 
umi N.Yanagidani S , M i y o s h 
i E, Ihara Y, Sakuma T, Gao 
CX, Teshima T, Fujii S, Shib 
a T, Taniguchi N ; 1$fi§¥l 0-4 9 6 

9 , mmw-9- 201191) znwmmhfrizistL 
[0046] *wmwx'te. ratfi^j tit. mmm& 

[0047] r^J^yy^fj ^Hgtffl^ 

3. mmt^wgcomtLxii. mm. *>m>. 
Stm^y. fit*, v^fy, i/-fe7^-, mff^y/N° 
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(glucocerebrosidase) N T;U7 r 
-*7^yf- fc\ 7 4?~ fe\ TPA (t i ssu 
e-type plasminogen activa 
tor). HMG-CoAW^-b' (HMG-Co 
A reductase) ^aWt*.*. jjyl^y 

iiiW yco&lt Lxi±. xy^r'Jy. ^ 

y?-7xoy7/l-7T. GM-CSF, G-CSF. 
M€tt™»*^ v. 4 y*-n^ *y- 2 , >f y 
3>—7x.ny-s\—3>^ --f y?— 7xuy-#yv s x 

'jxn^xfy, mnmmmmT ( v a s c u 

lar endothelial growth fa 
ctor), hMBtettrfJ-FhoKV (HCG) . H 

»M*/«y(LH) . ¥WM*/^> (TS 
H) . 7n7^fy. IBffi*;Ry^i'iWf,ii 
4. StttcOffli LT«, IgG, s c F v&fc'#W4 

*74>vxWk, ±mrn^yT^v^yy. -ryvrm 

RMW/Wrabies virustfOG^y 

a°?«. Hivv4}\,zn?ywiumi&. gpi 

2 0 ) &Z&Wfl»tli. Hr7°*-i> itfvf- »J 
x?yA?«o0»Jt LTii, EGFi/trj'- 7-f7' 
n*7?-y, « i -ryf h vryy, iSHIH^v i i 
Iftfc'#W£>*il>. m?y;i7mcDMtlXli, T 

^7$.y. w&kjy^m., ryxiy-yy. a>v 

f3Xfn-f Hfe^n^y y(corticoste 
roid-binding g 1 o b u 1 i n ) N Xu 
^fy^/oyijy (Throxi ne-bindi 
ng g 1 obu 1 i n) , 7°nf-fyC (prote 
in OttZtfWThilt. 

[0 048] rmm&?>wstffm&?i^ mco 
ssMtfywut 3- H-r 4 c t imhtix \^hj? 

UStSWHt J: o tSBELTfflt t J: K 
[0049] S7C5l5ffiT-fef-7^'^a-9-5 y^«(C73 

iS^ti. 3^HffT^I«*ffit J: 0 . ISI1MA 
iix^^afETO, »!«fcSALT&«fcnU 

[0050] sfe^ft^ASfutassfflffiti. ?msm 

ti%h. ^cox o^m^mt txi±. mm. v^x 
9yyn -vt4 y?\ /if y;W 7'u y-i -e-y 3 y, 

[00 5 1 ] a7c*ST-fef-;^>3-^$ya*t73 



e#j0sasr^*-r & z t m i o . mmmcom? ywg 

MMfcil>7h§E»£^ ;«37Mli iJ«S:<fc 
i> 1 ocovyy-^fe it? i^±cor-fef-;i'^3^- 

\>vftifrx't>*)ft&. mtiMm&tzxv&mztL&m 

[0052] ^^ixjt^snaftitiftiiniBa. mmmm^ 
ffl&xmz ztix&x^L. ftmommt tz i±m*\ t 
Mtintxt>£^u %£%immzmiZi£xi>j: 

*4Wi. ^^r»**^#^iil>. ft 
?&Srif©*#r*oTiJ:K 

[0053] mmkmrnnwrntei v^m^tm* wm 
w^mmz^mfy^mt. mmmm^tmttz 
im^tix^xw vkfyws&w&mt* m% 

*ms . *^^oifiWF^m-fi»ti^ y^°^«(i. 

[0054] 

h. 

[0055] mm\ 1 : ^^ammmm^a 1 , 6 

-73y*F7yX7x7-t:(HTffl, 6-FTi 

^Ali. flMBSffitt^ fryTfuWr V 7A^fiJ 
ffl A . tumefaciensfl WFmWfaV) 

wmmiztmztix^h. ass-m, BsjgjstaT 

i 7^X5 F±t#fet-§ v i rffi«t:rj-KSfuta 
GrP Mtm^- LX ^ 4 Z t tm t= frk %~> X V \& . ffift 

S 7 1 7-;^!fe«5rjS^^^;Ufc LTSftKS i v 
i r5tf5^PcOl£^(±igtt^§il. ^WfS^v i r31f5 
H ZtltzmmwfyJVMtfT- D N AjlfS^ 
^OffiL. iff, a»B*fclMH-4£fc!Waiii,*i.T 
^S. 4fc. T-DNAtv i r««li. filfM 
T1±)l«ffMt^S^^V^\ fti?ttgto\s7V n y 
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ttnmxiizn&szmm uz^x-hh . 
[0056] ^mmmx'H. mmmmt h&*a 1 , 

6 -FT (Bfl#*2) COcDNA (EWS^l ) (or 
1 , 6 -FTjlfE^* i -9-7"^0--y^$fL^P B 1 u 
e s c r i P t - FTtiA[fcM?E¥^ #nS£5fc£ 

«fc o B^-sfut ) £ t - d n Ammmzwx ituu -t 

U-^^-pGPTV-HPT-FT, pGPTV- 
DHFR-FT, pGPTV-BAR-FT^U 

HI fcB2fciic$-. 

[00 5 7] pBluescript-FTJf 
StLTPCRtCfciJiiMSLtai. 6 — F Tjafs^ Sff 
#£!HI!R#**i3U Hffltfc P C RfcJ; -3T0J(lP«gE 
MffiSLftpB I 2 2 1^99— (CLONTECH 
Laboratries, Inc. ) (-JfALTpB 
(HI ) . 77^7 
-iOfaitftfcorJi Yanagidanif,ffliS 
(J B i o c h em (To ky o ) 1 997 Ma 
r;121(3):626-32 Yanagidan 
i S.Uozumi N, Ihara Y.Miyo 
shi E, Yamaguchi N, Taniguc 
hi N; J Biol C h e m 1 9 9 6 Nov 

1;27 1(44)) £#SHLfc. 
[0058] £4>(CpB I 2 2 1 -FT^^^,, 

* u yjv-^&Mr+jA ii x 3 5 sro^-^-ite 
ai, 6-FTfcy;\°y yisyj— tf^-s*-;? 
HMrF £#&X b a I - E c o R I BrfrHO 9 ffi L . 

3 aottM^mEatftt ^ty^^-pGPTv- 

HPT (ATCC77389tUATCC {T*Vij 

*V-7>¥ 20852, n 7 ^t"/k a-7d- 
> Yy47 12301) J;Uf) , pGPTV- 
DHFR (ATCC77 39 0tLTATCCJ;9A 
^) , pGPTV-BAR ( ATCC7 739 1 b LX 
ATCCj^A^) fcffl^Wf (02) . dc7)3Sco 
A>f 1- V f -a)T — D N AM®M±Zil?tim% 

■tm. m%mmt,z&^xmmi^f&xfcz> . 

[0059] pGPTV-HPT-FT, pGPTV- 
DHFR-FT, pGPTV-BAR-FTfc^l 
SBHttitfrf £-£tf 3 8<Z)f$EflK? tz<n 

it. wm.mm^mmm\^zm\bMK uzmmz 

fWUMtfc v >T flKtjSfc&ftS: § its ffyis^mvh *> 

tztzah. ^*3Sco« i , b-FTmm^tf-zm 
muz. ttz^m. mwmmte?im-<?)?xi-y 

??-mmuz. 

[00 60] *mw.Mvi±imuzztit>vmm^7 



pGPTV-HPT-FTJIl^Ma 

b y 2 tsmmmmmmztf-* tz . 

[006 1 ] T/DA'^f W&VH&mmi. Bev 
an. 4, Ctriparental mating^ 

(Be van, M. , Nuc 1 e i c Acid Re 
s. , 12, 8711, 1984) Zm^Xft-otz. P 
GPTVS77XSK (Plant Mo 1 Biol 
1992 Dec ; 20 (6) : 1 195-7 Be 
cker D, Kemper E, Sche 1 1 
J, Masterson R) ^ i^HE s c h 
erichia coli DH5att (suE44, 
AlacU169. U80 1 acZAMl 5) „ hs 
dR17) (Bethesda Research L 
aboratories Inc. :Focus 8 

(2). 9 (1986) K tiXl/Wi-TyX* F 
PRK2 0 1 3 (Be v an, M. , Nucleic 

Acid Res. , 12, 871 1, 1 984) £ 
iOtHiEscherichia coli HB1 

0 l£ s Ztl^tll 2. 5mg/lcD-rh-7lM7'J 

5 0mg/li55^^v^>->^tf2XYTigffit* 
3 7°CX' 1 ft. Tyurt?TV 7AAgrobacte 
rium tumefaciens EHAlOlft 
(Elizanbeth, E. H. , J. Bacter 

1 o 1 . , 168, 1291, 1 986) £ s 50mg 
/\<7)i3 J f-?4 : yy. 2 5mg/l«?D7A7i-3 
-/P^-g-tf 2 X YTt§JfiT2 8°CT2 ft*g3t L£. #*§ 
*S1 ■ 5ml?-l7^>F;l-7f i -7'(;ti)*iL 
fcfts LBigift-C3|Biacf*Lfe. ^ftfcBft^ft-f 
#11 0 0u 1 (02xYTt»CliLtf, 3WMC0W 
£»6U 2xYT»A*Mfci£»U 2 8°CT'i^L 
tpGPTVl77XSF^Ii;i^7/oA7fy 
?Afc«£fc3S3-£fc. 2XYTi^ffiit 
-ffitlfM UfclffifccD-Sfc b 9 . 5 0m 
s/ 1 <7)fj~}~~?4 y^, 12. 5 m g/ 1 CDr h 7">M 
7l>>\ 2 5mg/l?)^n7A7x-3-;^ttlL 

B«^^fi±tM^LJt„ 2 8°ct-2 Bmmmuzm. 

%--3u--£WiRUz, 

[0062] frtamwmmmffli. a n , 

G. , Plant Mol. Bio. Mannual, 
A 3 , 1 . izimcoumzj: tyfrilz. f b 51M 9 V 
y\ 2. 5mg/l Sr L B t§tffiT" 2 8 °CT"'4 8 fifUS 
^Lfc7/nA7f!J ( p GPTV1«77X S 
KHoEHAlOlft) btm4HBcr>?^atmB 
Y2«(Nicotiana tabacum L. 
cv. Bright Yellow 2 (mtttmgffi 

yAy+rJzzyxmm^y-?-, : J-yrty?mi 
a«n^^ff<7)^^o^"##RPc i x Dfflfatt^B 

Y2tLTA^) Xtmmttil&llOOvl* 4 
m i ■f-ois^-wzxixx X <fi-tf s 2 5icfc:ifflJfT» 
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jf-Mttl (lOOOrpm, 5 ft) t«t "3±S»*lfeV^ 
fc. &fcfrU^£AilT»MHtU 2 0 

m g/ 1 ^a^ yn~?-i isy, 250mg/l <D#;L-K 

y>\ *;i/^^yySrini.^K^LSifift3 0m i t 

OS*. »®ls^#:*^<7)Kf#(cttaS^2^c0ffi 

§ tfcM /n?^ x>*#tfSS?mflLhTft 1 * £|g| 

2tt£MKL (BY2-FT2-1 3«) N DNAK 

[0 0 63] (BY2-FT$ffliac0DNAK;t/T-<7)«f 
ff) #Wcifffl*BY2-FT2-l 3*fcOV> 

WHLPCRtJ:* (fiB!E<0-*m*J«tl^ri6-<0-fe^ 

P C Rfcte&TOT^ v-Srfflv^fc. 
FT-Xba: 5' — TGGTTC CTGGC GTTG 
GATTA (ffi#|#-^3) , fciU'FT-Sa 1:5' 
— GGATATGTGGGGTACTTGAC 
#4) . #^7tPCR^»^f*3i^-ffSfcJ:y 

[0064] H3fcSW-J:'3tBY2-FT2, 3, 
4,5,6,7,8,9,10,11,1 3ttc01 11* 
fcfcvvfl 7 00bpffi(; a 1 , 6-FTiif5^^ 

-J-fc (H3+^fficOWTT'5K$flSk 
-V) . -''<yKttfifeflSn6»oJt. ZtoZtfrb. BY 
2 - F T«fcfc ^tofl, 6 - F TjtfS^ **3ftfiflcl: 

[0 0 6 5] (BY2-FT«ORNAl^KWfi? 
*f) PCRfciiyyADNAlWfOlia, «1, 6- 

3S^BY2-FT2, 3, 4, 6*>48tt:oVVt\ 

fif->TRNA£IHS!U RT-PCRjffo^ (f&j&O 
-WBfc itf^-CH*? v 3 y 1 3 Sr#Sl«i t ) . 
ISaS04t^-. ±ISfc|5ltr7^V-^ffl^TRT 
-PC R£ffV\ #^ft£iifl|Stft£±ie<?)DN A fc |af 

aic^feffT^aift Lfc fc - ^> . H4 fc^r i o t » 4 

StUTOObpffiStal, 6-FTafE^^iMiPS 
fc Sitfi frUtg £ iufc . ¥F4^ BY2fy 



&y-y) » iJtcaMv 3 5 st-o^-^-s^js 

khfcf£ftL;t7°5-f V- (CaMV primer) 
(S?I#^5) tFT-SalT^V-II^Tffi 
fcRT-PCRW?yHI4at*l«n6»ofc (134, 1^ 
->A) :CaMV p r ime r:5' — CGTCTT 
CAAAGCAAGTGGAT (1E^IJ#^5) 0 

[0066] RNk-yry-rivemmzm^ttv 

hTii. HJJRL^RNAygtft^VADNAWny^S 
^->-3>t#i.^iX3t7ti6. HURLER NA-^yr;i/ 
ii^:TDNase©JIL3ta. RT-PCRtcftU;. 
D N a s e JES&OR N A^yniZmit Ltz P C R 

RfrCfcfOKfciiigSivf (H4, i/-yB) . ift 
tiDft^ti^^KJiDNAony^S^-^gytc 

(al, 6-FTB3Higtt«i|g) 4-0. al, 6-F 
Tffittffl^fcffiJH Lfc a 1 , 6-F TJSttfflje* v h fc 
ii»«f«tLrHl 0<0-#t±t^L3t«Bt*t,o 
S3l5fgWi«a*£ii;h.Ti>S. ,r*UiJE¥t{r (ft) tfi 
HTYazawaWSeko^iS (Gl yco 
conj J 1 998 Sep ; 1 5 (9) : 863 
-71 Yazawa S, Kochibe N, 
Nishimura T, Shima C, Tak 
ai I, Adachi M, Asao T, H 
ada T, Enoki Y, Juneja LR ; 
Biochim BiophysActa 1997 
Apr 1 7 ; 1 33 5 ( 1-2 ) : 23-32 Se 
ko A, Koketsu M, Nishizon 

0 M, Enoki Y, Ibrahim HR, 
Juneja LR, Kim M, Yamamo 

to t) ^9mzmm^. Tx/iy^ymm^ 

Ifzmm (Gn, Gn-bi-Asn) £MKU TX 
A-7^>SS:fflf (4-F 1 uoro-7-ni 
trobenzofurazan (NBD-F, HC 
ftmmffi)) ZttMLtzhcO (Gn, Gn-b i - A 

sn-NBD)t-M.is, mmmm^mmz 
awMMmcoMTm^ 2 - r s / t° y i/yxmmm 

Ltz P AftffifttffflVi feil* £ <0 P Aft»(iii7C 

al, 6-FTC0S®lt»'tti=SrD#^^ o %<rrfztba 

1 , e-FTvSttai^ti^^^T^-br^-Mfc^ 

[0 06 7] SBto-tmfciffi-^-fe^j/ai' 
0 1 8 . L^^#T-JxJEMftcOH P L C Sf»f ^ff 

3 1 . %Wfo<nW&\±m 9 . 5 ^(c?§tH L ( H 5 

^HbtMnmft(£K;i 5ftt,zmtattz mscor) . ± 

ER N A V^KWjBflf fcrtJ^f m R N AW^H^fg 
§iutBY2-FT2, 3, 4, 6#fc-oivC. 
-tt®tUm-c?)-t?~>aycr>14£fzlZ18. ltzfc 

^mmmmmLfzm. «i. 6-FT$sttas&*->r 
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*, BY2-FT3, 4, 6»*^#<?>il7tfflPS^ 

tta 1 , 6-73 ^;Ht«iIfI^ n a pC0^*BSrE3fc -SI- 
'S. 

[ o o 6 8 ] &fz. frtzitmm&i&wtoizft&i- 

ha\, 3-73y/^7>X7i5-b'(ffl, 3- 
FT) fcOUT, StudachertOiS (G 1 y 
coconj J 1 995 Dec ; 12 (6) : 7 
80-6 Staudacher E, Dalik 
T, Wawra P, Altmann F, Ma 
rz L;Glycoconj J 1998 Ja 
n ; 1 5 ( 1 ) : 8 9 - 9 1 Roitinger 
A, Leiter H, StaudacherE, 
Altmann F) CiStMung bean& 

^-m&m Lfcai, 6 - f rmmzm* 4^1, 



-f. ;^*>^HPLC)||fftfe^T?§tiJB#rafJl 5# 
fc£4>*lS t°-?J2. a 1 , 3-73 y/WtSSSfirfciS: 
Vm. »£MBY21f->'77U0H 

PLc^-htfcuT. 1 5*<^fiate-^jiit 

tvttfr-yli (H70T) . 

[0069] (al, 6-73y;l/h7^7x5- If 
JtJSttOfflg) BY2-FT3, 4. 6«COV»Tflfe 
fLJtffi^W^Rttm^Oal, 6-73y;^5yx 
7x7-HfJHStt£S£L;fc. itvSffii. HPLC<0? 

o7h/7AH. im<v-m-\tiim-<7)-t7is3> 
vis. 4fcjstfc*j6T«ftfc. -e^fem. j^snsft 

3*UO*3rHBY2S (*1*WTT*S<1*) fctiH 
Tfc^mmFCifcoJtWfcttU BY2-FT6S 
TifcS§tt*«fit>^< . 6. 0 3 U/mg^W^fC 
*o?t (Hi) . lUti±l^ra*)tDlpm 

[0070] 
[£1] 



BY2-FT C«»*«fc*»5 a i. 6 FT ©JfcJStt 



BY2-FT3 
BY2-PT4 
BY2-PT6 
WT 



6.03 
<0.03 



3t73-x^fc3K8f^fSxyK«>SL'^f-y (p 
SA)^T>SAL)tal, 6-FTOBY2-F 

t\ fiB£o-*ffi£i;t^a-o^^3yi4t;:iea 
t«V ^ B Y 2 - F TfflK J; "3 ffl* ^^WftffifS&l^ 
U «3fcgA m £ iiJg-t-g. ^ fc T'ffl? W^ffjRjg&T) 

5) . iiitaWStBto-tmfcJ:^*^-^^^ 

3^16ftJ:Vl7fca«fcfiEV\ SDS-PAGEJ 

[0071] ^OfeU, 08 fc^t-J: 3 fc, ^BBfNHft 
*BY2I (H+*JB0DWTTS$/l4V-» tit 



lU:lpmo^ 

ytfBJSLtlZb&Ftt* ^2 3kDa(7)±^g;c7)^fe 
tffi&ftjfc. BY 2 — FT 2 , 3. is J: 

iMflaffllfifcfclrVt, «1, 6-73-X^S^SoM 

* yA7i*w§ d t mm&ntk 

BY2tt$BIS (WT) tOViTfc^R^fe**l.tiX* 

*\ p s AWfflm-&3mmiiz&&?h « 

1. 3-7 3-*^£#tfffi^7 3-.X«£i:&iKjf& 
ftThyroglobul i n ^mLtzflV^y'u -y 
[0072] (»6CT3 : 0jn^?A3$£MB#£ 
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l^BY2-FT3il:ItU al. 6FTjMrF» 

[00 7 3] 1. BY2-FT3*tcO*4-t4iS^yn 
X«^fH»! 

7~1 0 B JSmt Liz frtamsm BY2-FT3S 
<7)«?§MSSr. 12, OOOrpm, 2 O^H. 4*C 

ztiz*-) xm? mz-£ts±.mz 

ttfc. £tf5±j»£, dH 2 0 (JR-fjj-V*) fc»LT3| 
*rU:fc ( 1 . 5X1 o*fg*K) S8gfSSLTf&** 

yrivzwz. 

[0074] 2 . N&ggffigaggR 
-thyZMz.. 4°C\ 8, 0 00rpmf2 0»t 

xrntzz t xmrnzim^tz. n^titzmm^ 

Dowex 5 0X2 (SBr-fc^Z*) fcJB^TK 

aaeau stts o. i NT^-r^jcTW-fCL 

JtTSK gel TOYO PERAL HW-40 
(TOSOH) yjl>F&$7& (2. 5X30cm)£ 

[0 0 7 5] 3. Kys^T$y-fc(PAfc)*Wte>« 
» 

HKLfcNIS^ffllMIS 2 7 5 X t y ^y&fflwc P A 
ftLfc, PA-ftJWWitt, 0. 1N7V*-7**«T 
WftLfcTSK gel TOYO PERAL H 
W-4 0 (TOSOH) y>lrm%yJ± (2. 5X30 
cm) tai-ifctAoTIWLfc. 
[0076] 4. HPLCt:J:4PAftM«C5»Wf:i( 
*f 

P AflSfc«ffi31tt. iffl(reversed-phas 
e-RP) tiXVWXttM (size-fracti 
onation, S F ) HP LCcOflJffl. Xdfy^y 3 
5-»5c»av.y ty/, * LIMA 
LD I -TOFMSM^^KMLt. 
[0077]HPLCMt!t HITACHI FL 

Detector L-7 480£flM.fcH I TAC 
HI HPLC isXT&*m*\ WtfS&V&ffilL&Z 
3-^310 nm. 380 nmfc LX&mg&mZ 
LiZ. Cosmosil5C18-P column 
(6X250mm; t*5-ff^) fcffl^fcRP-H 
P LC3-$ffT1±. SMI . 2ml /#<DTT0 . 0 2% 

TFA^iS^T-teh-HJ/l^&Kfc, 4 0Mf 
0 6 % tiMinS -BrS £ fc TP A-feIKi* *aj S-fr 
fc. Sit.Asahipak NH2P-50 col 



umn(4.6x250mm; Bgftfll) SrfflV^S 
F-HPLC##fCf±. SG20. 7ml/^TTdH 
2 O - T-t h - hU >um&ffi<pcr ) T-t h-h>J /iMfS. 
Sr. 25jmC26%frt>50%tz±.&Zit&Zk-eP 

Aitmmmta^fz. 

[0078]|ffl(reversed- P hase,R 
P ) £ i X/ *M XftW (size-fractiona 
tion. SF)HPLC <0S»{ti^ia*ifciWSZijJ 

[0079] 5. X^y^'JaS^-HfJgftfcJSPA 

NT-b-f-;U^3HfS ~¥— fe' (Diplococcu 
s pneumoniae; Roche) HSffi'-fLK 
J&fcO l^tli. #PA 3 m U <7) N T -fcf-^/P 
3 -9- * - ?— fe'^tf 5 0 m MSif r V V J,MWM 
( P H 5 . 4 5) <7)TX\ 3 7°CT"2 BISEJSS-ltfc. 

a-L-73-//--t' (bovinekidne 
Y ; s i gma) WMBU&lZ^Xte^ 1 OmMOa- 

( P H 5 . 4 5) <0Tt\ 3 7°CT"2 BISKiE$*t. 

mmrmt^m 1 o o °ct- 3 inserts i t -cffit 

S*. 1 2, 0 0 0 r pm"e5#ffl*&Ufc», ±»* 
HPLC CftLfc. fS^IM^^^fHS-lgt^MM^ 
jfaJBHfclfcKLfc. 

[0080] 6. MALDI-TOF MSM 
MALDI-TOF MSMIt PerSeptiv 
e Biosystems Voyager DE R 
P WorkstationJIHtff-)^ 

[008 1 ] 7. BY2-FT3ft«**^PA-ft« 

BY2-FT3«ffl^3kgi0ilSL^PA«« 
l±. RP-HPLCfcir/SF-HPLC&frJMLT* 
WLfz. RP-HPLCtmfc#77?y 3 ^(l 
~10) (HI lcOAt-ecO^DVh^AS^-) ^ 
iRLftft. f^SF-HPLCCffiLt. RP- 
H P L C X'ftW LiZ7 77is 3 yifrt>9£XW-7 
fcSfcfcSF-HPL C##ft& 5 <nt-9if 

nhtitz (t-^O— gp^Hl lOBCff) . itiA, 
t x con < otf>fej J . ffiScSo P A«i( fLT 
VV&ifctfaofcOtr, -?-«*&£-fct± N SSSF-HP 
L C iz X *) WR^ 5e£ LiZ . 

[0082] Z.tit>550)\:-9\ l zfflZth-7y9~/3 
y<7)o%^ 4D-V, 5A-I I I, 5C-I I K 5 
D-I L 6B. 6P-L 7E(i, 73 isf—eX'® 
WtX'Z . R P - H P L C tfc^Ti>l?*ft^?«aiS#(i]^ 

-f) . itlfeOWita 1, 6-73-X« 

^LTUSit^LT^tGlycoconj J 
1998 Jan ; 1 5 ( 1 ) : 89-9 1 HPL 
C method for the determin 
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ation of Fuc to Asn-linke 
d GlcNAc f u c o s y 1 t r a n s f e r a 
ses. Roitinger A, Leiter 
H, Staudacher E, Altmann 
F. ) . 

[0083] 2iX7vmm-? v h->?\ V? 

'J^y^-tfjBft. &5W4MALD I-TOF MS 

i§£Hl 2-l4(;itftt„ 

[0084] 77?y 3 y4D-V, 5C-I I I, fc 
XV 5 D - I I *<73P A«il60m/z (41413. 5 
9T&9. :W±M3FFX (14 13. 33) fc-gt 
Lfc„ Zti^ya~>r-^mmUz^±, 2dSf?-v 
ey?'T'M3FXfc-gtU m/zJ412 6 7. 3 6T' 
$>*)■. iftfcM3FX (1267. 19)fc-gcLfc. 

[0085] 77^y 3 >6B, fcJ;t>'5A— I I I* 
WPA-fbglgcOm/zti, 1 25 1. 5 7T"£>>9, ^^1 
J4M2FFX (1 251. 19) <Hl4)fc-*L 
fc. ;*L*7 3y^-Hf«HLt«,<0{±. m/zJil 1 
0 5. 7 9T"S>v. <I;h.fcM2FX ( 1 1 05. 0 5) 

[0 0 86] 77;ya>6 F- I AttifiOm 
/z{±1616. 14T"»9. i*U4GniM3FFX 

(16 16.52) (014) fc-RLfc. 1^73 
i^^— tfftgi Lfc fc <7)f4, 2 &jcv >y t y^T'G n > M 
3FXfc-gcLfc. m/zlil47 1. 3 5Tft 

•9. ClilfcGniMSFX (1470. 38) fc-RL 
fc. 

[0 0 87] 77^3 V 7 E+OPAflSBglOm/z 
(414 5 9. 3 3T'*v. <IiXi4M5F (1459. 3 
6 ) ( HI 4 ) fc-|£Lfc. 7 a j^^-HfJjUl-t 

§ fc . 2^7nv >y b°y^"T"M 5 A ( HI 2 ) fc-gj U 
£fcm/z(41 3 1 3. 4 3T"*>v\ IlltM5A (1 
3 13. 22) fc-gcLfc. 

[0 0 88] 77?y 3 >5CI I 3 I I 5 D I 

2 I I tOPAftSili. 2^7CV-yey^(Ci3V^TM 

5Afc-gcU -eLTm/zt^Jtl 3 1 3. 14T"M 

5 A ( 1 3 1 3. 22) fc— gcLfc. 

[00 89] 75?5's>'4F*«PA4MMRi, 2& 
Tcv y ty/tfc UTM6B fc-gc U m/ z fc 4 1 
475. 82T-M6B (1475. 36) fc-gtt,fc. 

[00 90] 77^^ 3 y3Bcpc7)PA«iI(4, 2& 
7CV -y t." y fc WM7B fc-gc U m/ z fc £ fc 1 
638. 3 5T*M 7 B ( 1 6 3 7 . 50) fc-gcLfc. 

[009 1 ] 75y*^ 3 y2C4^PAftfgfj!(4, 2ft 
7CV -7 t° y-^fcfc UTM7A fc-gc L . m/ z fc 2 fc 1 
6 38. 33TM7A ( 1 6 37. 5 0 ) fc- gcLfc. 

[00 92] 77^^ 3 y2Dfe4t/'b°-^ lEt^P 
A-fktWBtt . 2 7fy/tfel>tM8A fc-gt 
U m/zfc^fcl8 0 0. 44T'M8A (1799. 



64) fc-gcLfc. 

[0093] ifc, 777y 3 yiAI I Ifcj;t/'2A 
+cOPAft^i{4M3FX{C. 777y 3 y5CIII 
+OPA-ft»i4. M3XC, ^ftm2&7T?.yt°>< 
^T'-gc L fc . 75^y 3 y7Ccp<7)P Aft» SrNT 

•fe^^^vi^n-^s - y-^mwtm-th t s f - h p l 

C#re*0»JHfl1Ij&*G 1 c NAC 
i <7)MK^(4 „ 2 ftTcV -y h° y ?"T*M 3 X fc-gc L 
fc. m/z(41 324. 83T*GnM3X ( 1 324. 
24) fc-gcLfc. .r;?l3^77?>- 3 y7CcK)PA 
«f!l4 G n i M 3 X fc £>;fU> . ( &**g|«fl§iifc 
o^T{4H 1 3 £#!&tf5,r fc ) . 
[0094] 75y*y 3 y5CI I 2iiXX/yy9i^B 
>5D I 1 ^PA-ftH^^NT-bf-^'^nif Sa/ 

— if a&a-t & fc. sf-hplc ftm~c*ff)mtfflm& 
^^g i cnac lmummLt:. mamm^x 

7CV -y V>y?*tl?tM 3 X fc-gt Lfc . m/ z {4 1 
3 24. 6 lT"GnM3X ( 1 324. 24)fc-gcL 
fc. Ztlfrt>. 777y 3 y5C I I 2fcJ;y'77^y 
3 >-5DI l+WPAftWKlG^MSXk^ifeil 
S. Cili4. 77^v 3 y7C*cOPA-fbli#:fc(4. R 
P - H P L C^ff^-f^ajffilf *«S**<0T«JBSW 
ttfcfiSOISilS. 

[0095] 777y 3 y4EI +OP Aftff£8f4, N 

r-t^^n -9- s - y—ew^ymth t , sf-h 

PLC##f-C-£^iti&«#G 1 cNAc lffl^iiL 
fc. ^0-tJBfBf)t(42»:7C-7-7h°y^'T'M3 FXfc— gc 
Lfc. m/z(41471.21 T"G n M 3 F X (147 
0.3 8) fc-gcLfc. 75^y 
3 > 4 E I +<0P A«i!l4G n ' M 3 FXV»* fc ft 
££ftfc. 

[0096] 777y 3 >2B I I cp^P A-fbB^{4. 
N 7*-fef-;l^^r7Hf $ - ^— b'^g-r g fc ^ SF-HP 
LC#«fT*0»ifJfiiI#G 1 c NAc lffl#gg&L 
fc. £WlM3FXt-Srt-fi. m/z{414 7 1.2 9 
T"G n M 3 F X (14 70.38) fc-gcLfc. 
T. 777yH>2BI I+^PAflSBffi&Gi^lO 
FXfcftg^fLfc,, 77^y 3 y2BI ItfOPA-ftM 
il£4, 777y 3 >4E I 4>«0P A-ftSMfc (4. RP- 
H P L C fcfcftS»aj{il[S&«M=5rSOtfflJ^ES*fcft 

[0097] 75^i> 3 y3Atp«PA-ft;|iiI{4, m/ 
z^"1 674. 5 6 T'G n2M3 FX (1673. 5 
7) fc— RLfco N7-bf;W3f*-^- feill 
mt l fc S F - H P L C T-e «0«ajfiS35« 2 G 1 c 
NAcfMlLt. ^^JBfBffrii2»5nv -7 ty^" 
•CM3FXfc-Hrfl»„ ZtUpt>yy^^a y3A4>» 
P A-flJUgfti G n 2 M 3 F X fc ft££ ftfc . 

[0 0 98] Z<7>mO)mmM. m/z« J ?>2ij0cv-/t 
y^*fc'(?)T-^^#^^Tfc, RS-tSN-JS^- 
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[0099] &±v>jNfr<?ttm. N-m&msmni&E 
ttZXTm^lti, ivyy-AiMin 0.8%. 

S^ffl*SK* t 2 8. 1%. ol, 6-73-^a L 
^HiIA J 6 1. l%T'£>r>Jt. al, 6-7 3-X» 

#jte^ -ztm&m LtBY2-FT3 ft^saiartti® 

<06 1.1%tal, 6-7r7-^3&s^LTV^. 
[0 100]_fcIBfc*LfcJ:3fc:. al, 6-73-x 
I^BSBi&FT^Miaft LfcBY2-FT3 ttTIi . 
HWWB»D6 1.1Xfcal, 
TVVfc. U>U Zffial, 6-7-3-Xim&Lfzm 
$<9f5i/Cfc*£. al, 2- 
^v-n-XttJtftjD^ilTV^. al, 3-7 3-X 

^^(±/3i. 2-^>u-ximm^tLxtmm^ 

1. 3-73-Xg?IP^. *4Wij8 1, 2-^f^O 

-x«3W*£*iSttffcts ; fc jWHfr* •?>„ zii 

It. al, 3-73-XfififStt, £fc(i/Jl, 2 

[oion af5^sfflJ$ijii s rvf-fc Officii 

WHWenderoth I, von Schaew 
n A. Isolation and charact 
erization of plant N-acet 
ylglucosaminyltransferase 

I(GnTI) cDNA sequences. 
Functional analyses in th 
e Arabidopsis cgl mutant 
and in antisense plants. 
Plant Physiol. 2000 Jul; 
(3) : 1097-1 1 08 ) , D NA-RNA^^ j 

S(Beetham PR, Kipp PB, Sawy 
c ky X I , Ar n t z e n C J , M a y GD.A 

tool for functional plan 
t genomics: chimeric RNA/ 
DNA oligosaccharides caus 
e in vivo gene -specific m 
utations. Proc. Natl.Aca 
d. Sc i . USA 1999 Jul ;96 (1 
5) : 87 74-87 7 8) . ffllrtn^fcjflvvfcji 
6ff^l/yxS(Covey SN, Al-Kaff 

NS. Plant DNA viruses an 
d gene s i 1 e n c i n g . P 1 a n t Mo 
1 Biol 2000 Jun;43 (2-3) : 3 

07-322) zt'itm^zmmzti. zcDkozmz 



[0102] (mm* : mmmm^^mmco^z 

1 . imfrtzWMWM 

1.5ml mffiRj&'bf-JL-yiZ^ ( N i c o t 

iana tabacum SR lft ( H*£H'i,SJi 

04»feA#Lfc) <m^Ml. 7 0%x^y-;^Ss 
JHUfc) SrlmlAftT. f-A-^^SOS-tf*** 

ti 54Hascat3t. ix^-c. 

[0103] Mt, ^-r-H^C^-^^y (Wfem 

mm) ^mmm&i 6 oms/ 1 i xoizmii. 

«T"it?3tL*:. 4fU^A'3SRlWitoI]I 

fc. 

[ o i o 4 ] 2 . v^nmmm'mm 

Anf>(?)M(An, G. , Ebert, P. R. , M 
itra, A. andHa, S. B. (1 988) B 
inary vectors. In Plant M 
olecular Biology Manual, A 
3, 1-19, Academic Dordrech 
t ) CK^titWISI^.t 
[0105] mrftlK. tf-y h An*)** 
-fflDKD. y^-Wtlcm^l? ('J-7f 

»S£-&tr2XYTigiftT\ 2 8°C. 2BBBaiLfcT 
/nA7f'J ^Ai^M (pGPTV-HPT-FT£ 
fr37/n/Vf!)WEHA10l8) 5ml£Aft. 
T J: < fi£ 3 #m#S Lfc . ;«y-7fa^ 

£K->7tf£. MS-NBfMdUitWurash 
ige-Skoog plant salt mixt 
ure 4. 3g, sucrose 30g. 5% M 
ES-KOH ( P H5. 7 ) 10ml. gel la 
n gum 3g. NAA 0. lmg, BAP 1. 
Omg. thiamin hydrochloride 
10mg, nicotinicacid lmg, p 
yridoxin hydrochloride lm 
g ) ±(Cgffc L . 2 5 "CHJFJrT'tg* Lfc <, 
[0106] 2 Hf*. «S*<0Ao£ 50ml §3 
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tmtfz. Il>t'J-7f^^^hygromyc i 
n B (MS20mg/L)£iy C arbenic 
i 1 1 i n (»IS2 5 0mg/L) ££trM S-N Big 

flJDEO.hygromycin B (HM2 0mg 
/L) tiilfcarben i c i 1 1 i n 5 
Omg/L) Sr^MS-NBtM (/hMiffii) 
(fit. iia^MS-NBtgffliOBAPfcjrtA'NA 
A£&<) tilif«ta[i.«g', )\s-htf&Z>£X\ 2 

(1) , FT (2) , FT1 , FT2. fcJ:t£FT3£ 
flat. 

[0 10 7] 3. ^N*3«ft«c6>tOSSfe*DNA<0|| 

s 

»mawMeft*FT (d,ft(2).fti.f 

T2, feit/'FTS/i^ff^il^lOOmgcri^ffitl 

LtS> DAeasy Plant Mini Kit 
(QI AGEN) fcJHK *«yhiO*&^#tft-aT. * 
Kfi*> ^»^fe*D N A & IBM Uc . 

[0108] gfgft 1 tiffing BY2 -FGi 

B^yyADNA«ii(ifcHato*tt"CPCR*ffv\ 

a 1 , 6 - FTfie^*gg««SHi»*<^fe*A4g^ 
a*fiTV^ifc*iBSLJt. r^'fv-t LT(i. C 
aMV primer (5' — CGTCTTCAAAG 
CAAGTGGAT) tFT-Sa 1 (5' — GG AT 
ATGTGGGGTACTTGAC) b&fftWz. 

[oio9]#^/:pc Rituals- . mm 1 t n 

«fc*5v»» L Jtte*£H 1 4 fc^rt. 014 
SiatFT (1 ) „ FT (2K FTK FT2. $i 
J:VFT3fctJV»T1700bpftiSfcal, 6 -FT 

DNA£x^T^-NkLTffl(,tf:«£\ 1 70 0b Pr f 



W-WMWFT (IK FT (2K FTK FT 2 . tJ 
i V F T 3 fcfc V « 1 , 6-F Tfife? t 

«*&4*iTi*S i k OTBKSiifc. 

[011014. a 1 - 6 FT^MI5^«a*T"*4l 

IZftm-ZN-T^^Ua-y-iiyiZa 1 , 
fc7 3-x*g*fc3*<t£^5x>F^EU?^y ( P 
SA) (Yamamoto K.Tsuji T, O 
sawa T. , (1 982) Carbohydra 
te Re s. , 1 1 0, 283-289, Deb ray 
H. , Montreu i 1 J. , (1989) Ca 
rbohydrate Res. , 185, 15-2 
6 ) S-fflV vc . mA I tz a 1 , 6-F Tc^ff&BlftT' 

m^titzm^y^mmuz. 
[oin] mm&mi 5tz^t. mi 5nz^tn > x 
3 fcttSB-cfca s R i mitotitL 

FT ( 1 K FT (2) . FTK FT 2. fcitf'FT 
3 T'ii . $t:?W VJWMBt Vh-Km ItzZbZ 

. zcozbfrt>* mmmmmm 

[0 112]fciJ. SRlSPfijfroUTfc^^l/^f- 

*ft*MB£al. 6-FTJMfFtJ;i)3HBaiU P 
S Al^f-yt J: 9»tt?n-y£»»U:*£te«>« 
,r*Ui, fflv^PSAi^^f-y^ffiiia-^ 

mmb ^wm^^-thtz^hh t%x_ t>ti&. 
[ o 1 1 3 ] «K ±ffi«iswravvttn«j iWHfe* 

WW"*. 

(1.1. ffifflffi*) ffi*£tHt&mfflL*k LT. 
^^BY2g*ai (Ni cot i anat abac 
urn L. cv. Bright Yellow 2 ) £ 

(1.2. ffifflSIt) ffiffl«tt^2fc^t. 

[0 114] 

[|§2] 



(3. 6) )0 1 

mm 
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Escherichia ooii 
JM1O0 



recA 1, endA 1, gryA96, thi, hsdH 17, supE 44, 
relAl, A(lac-proAB)/F(traD 36, proAB + , 
lacIMacZAM15J 

8upE44, AlacU189 (4>801acZAM15) ,hndH17, 
recAl, endAl, gyrA98, thi-1, relAl 

Carrying the ana- acting virulence functione 

e the transfer of the T-DNA 



(1. 3. ffifflr^SK) m7yX$.VZ$k3lZ* [0 115] 



pUC19 Amp', lacZ 



CaMV 35S promoter, GUS gene,and ncpaline 
jt cloned iotopUC 19 



pGPTV-HPT Em r ,Hm r 
pGPTV-DHFR I 
pGPTV-BAR Km', B>44fW T 



r U Ttggffligffl ) 2 X YTtgift : B a 



c t o-t r 



'Ptc 
; 1 0 



16g/l, Yeast 
I , NaC 1 5g/lJI 



Wm (ft) ) 50mg/l, (HjJ^gH 
(ft) ) 50mg/K ;vr^nr?>r (ffl&m) 



g/i , 'J7rytyy (*ee«^) 50 wg/1, XhU 

Th-?j->y {warn) 20 ig/i kz&zoizmz. 

(2. 2. ^A'a^aHfflJKffl^fi) 

[0 116] 

[*4] 
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&£LSJ&« (mgfl) 



NH^NO, 


1660 


KNO„ 


1900 


KHjP0 4 


370 


HJ30, 


6.2 


Un80 A '4Bfi 


22.3 


ZnSO t ■ 7H £ 0 


8.6 


KI 


0.83 


Na,Mo04 • 2H,0 


0.26 


CuS0 4 «6H 8 O 


0.025 


Cod, • 2HjO 


0.025 



3&L S»^iM : H£^L SJgffi<7)KH 2 P0 4 £ 1 7 0 
mg/ltU KOHTp H 5 . 8tHtpU 
7>#A (ft3Ki^) 3g/l £Jni_;t„ ^tJEt 
T, «^fim*t7^ y > 1 5 0 m g/ 1 
/K-y'jy 2 50mg/l, >W/o7 

^fyy20mg/l, ^/fW-f (ft3B^) 
0. lmg/1 ,t'77*^ (BH?&i@g) 10mg/l 

*Mx-tz„ 

[0117] 3 . SUSSIS, 

Sffiis —vtfyi/—>^ i^^V N NEB. co£>co£-?- 
ft-fri WJ»fcfif o Tffiffl Lfz . 

[oii8]4. xsmmwm 

(4. i. ayvryvwffjm) m3E*$mz2m 

lc02xYTi§ttlfc«HU -ec7)-«J&*S[&«P7 5 
X a iZMUz 2 0 0 m 1 CO 2 X Y TtgfflKffiS L£ „ 3 
7°CT"6 0 0 nmliZ&ft&mgtfO . 6 fc&sarlii: 
■3*g£U it'WM (5, OOOrpm. 1 0#H. 0 
°C ) U iifi^i^JTC . 5 0 mM C a C 

1 2 . 1 5X/'J*n-*a^t5m 1 tsasL>ta. 

L T — 8 0 °CT"ffi# Lfc „ 

(4.2. ±mWcr>BWMm) nytfyhW*+ 
T#R£&. 1-1 5x/K0DNAJSSS:Jni % *+t3 
OtfifcBU:. 4 2"CC9 0#H*#, itfefc*ifitS 
Lfc. lml<7)2xYTiftS^SD^T3 7°CT'l^if 



CaClt - 2H«0 


440 


MgSO< • 7HjO 


370 


Na,-EDTA 


37.3 


FeS0 4 ■ THjO 


27.8 




ride 10 


nicotinic acid 


1 


pyridoxin hydrochloride 1 


myoinositol 


100 


sucrose 


30000 



KDH?pH5.8fcifc 

*u mmismm^tsmmmzm. 3 7-ct* 

[0119] 5 . 7/n;^f'J ^ASMgmSJt 
B e v a n £>(Ot riparental ffiS-ffll^Tffo 
fc. pGPTV^7 7 XS^^li, \/W<-7 
7XSK P RK2013 £S-0±fl§»£ 3 
T/D^f'JWEHAl 0 l»£>L<{i:LBA44 
04ft£2 8 0 CTT-JL 

[0120] #iS**K 1.5ml ^l 7 ^y K/P7f-A 

-7'izt *)gmud£. 2xYTtm?2®-mttz. 
ztit>cDmmirnicD2xYTmmzmm'&. 3mco 

m&m&lX 2xYTtg«;J £ . 2 8°CT'^*LTr 

2u&. 2xYTtgnLbT— wizmLizmm 

fi&5T*»# fc 0 . fo^M^ts 2 X YT«^tt± 
fc^fliU:. 2 8°C-C'2 0r E Ui§*L^ *-3d_- 

[0121] 6 . ?rfni&mm<wm*m 

(6.1. ^A-rji^«<7)fflttS*) 3 0 0 m 1 <7r? 
-f-^-75^3taaELS«flit9 5mlAils iSft 

( 2 5~2 7°C) , fltffgrg (120r P m). BfFJTT 
X'tm$:'fT~>tz» % LT. 7B*fc£?8Jfflfc:»Lfc»Ilfi 
5:2ml -roSi«V^*. * fc . 7 0 g W 
a*^^^^*^-. ttxJBC** 2fg04 m 1 t L 
tz„ 

(6. 2. ?;^mmfflMmmmm) tMitmz^ti 

2 x YTt%m¥2 SXIX'2 HISfc^UtT^oA^-f 'J 
-7A^*ffi (pGPTVS75XSK^EHA10 
11*. LBA44041*) . 1 0 0 /xl fctg*4 B @<0 
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7;<3immm&MM4m 1 &y t -K;Aflti;<g 

«tfg^£*&¥^LTi3i[Mrtt ( 1 , 0 0 0 r P 
m. 5#H) (Ck 9±8»£PfcHfc. ^(C2 5 0mg/ 

^f'J ^£»VtfrfM(«ft* 20mg/l ^ 
nvf^y, 2 5 0mg/l^;K-y'jy^tfffi 
£LS«^fglffifc£# % 2 5 0 CBfmT'tg*L7 , -c. &2~ 
3 aia&fc#/I^-fc L£«£fr L V *t&£L S S^ig* 

~3aHaKttg i c mgittfiu^iw^A-f y 

cr?>f *;K->-'J>'^tfe^LS^ii3 Om 

[0 12 2] 7. HDNA^SfflS 

UBirnbointDol y<T>T)i>J] U ftlifJi£tffi 
TBE buffer ; 



Gel-Loading buffer 



8. D N A<7)M%WM 

TBE buffertiDMUcl. 0-1. 5% 

(w/v) THv~**mmLtz« mmzi/5m.cr>G 

el-Loading b u f f e r £Jn;u ¥)V<nx 
A'>f:t)£ffll\ 1XTBE buffer*, 100 

[0 124] 9. acB^VW^ODNABr^colUlR 
Gene clean kit Ver . 2(7^3 

Xy^K^f-A-^fc^U l/2fg4<9TBE 
modifier. 4. 5fgiONa I ^JDX, 5 5°C 
"C^t^Sr^Ljt. ;tlt5xtlWMa t r i x 
£flnx.TJ:<g&U *#-ri04rlStBfcSLfc. IKSifc 
*(tLfcft. ±»£»T. 200/ilOWash bu 
f f e r"C3B8flR&?J&H,t:. ZVimZ 6uWT 
E buffertSU 55X:X-5frtpt>10tiJ§ 

nmmatfm'bftM t . d n asstc* § ±»£#7t . 

[0 12 5] 10. ^A3j&»i?,(^ftfe*DNAOWiB 



ofc. JS±*H**tr2xYTS*C-*^« (T?"o 

7(C»U il'MMI (1 2, 0 0 0 r pm. 5M, S 
S) fcJUIfflLfc. ^iMlOO^WSo 1 u 
tion I (T^nA^r'J^A<?)%^{i5mg/l 
»lyso zyme^tf) fcSSU Sffifc5$riaft 
ILit. 200nl«Solut ion I I| 

©Solution I I Utax.. £<m&U 

1 5#H»iILfc. (12, OOOrpm, 5 

4HSL ^3) ±jf*JMtf)?-i-7'lc»U RNAs 
e»(3 7°C. 3 0^Ma) ^ff-ofc. 

buffertliLt. 
[0 123] 
[«5] 



i2.1gflTri8 
6.18 gfl 
0.7gfflEDTA 



0,25Mbromophenolblue 
0.25% xylene cyanol 
40H(w/v) sucrose 

(10. l. 9K*mMttt><W^T>KkffM 
K) I SOPLANT (-y^y=J-y) fcfflvvtfro 
^'^fiMO. lgCSolution I 
£3 0 0/* lflnx/tflttfU SttSolutionl 
I 2" 1 5 0 1 tnz-TXrlSrvfxlzi. *)fffiLX%& 
fcfi^L-fc. 5 0TX'l 54H8lftiaL-fcSL Solut 
ion I I I£ 1 50u HatXmWL. *±fcl 5 
«ILt. Sl'kfrll (12, OOOrpm, 1 5# 
IB. 4°C) ±f»£fc9x : ?/-/Wfc|g£2,ffifi : -> 
fc. W&Z:20u 1OTE bufferCISU 1 
M 1 CORN A s e A ( 1 Omg/m 1 ) T'3 O^fslWI 
Liz. (10. 2. ?An#;l^^^&&#:DNA<7) 
MS) ^Xfr^CO^feftDNAcOlliMfiDNe a s 
y Plant Mini Prep Kit ( Q I A 
GEN) fcfflVvCffofc. BffittlcmtttSL/t*^ 

t*SiT«*LJt. ;©«j v * ( i o omg ) jfyr 

/Pfc LT^r y h^BJ#t«UDNA^PML^„ 
[0126] 11. *A3JSMBft#rt/*!&»S,<*>£RN 
A«M» 

*;PX#:*^£7)^:RNA<?)iiSJiRNe a s y M i n 
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i Prep K i t (QI AGEN) fcJBWtfr-? 

fc. SWfcftfcO. ?L#fc«M;MiO. 0 5% 
dimethyl pyrocarbonatejKL 
fcflL ( 1 2 CC, 3 Offl) LfcfcW 

#U £tf>»* (#1 OOmg) Jty7/^U^7 
r- WSJHM^V iRNA £H» Lfc . 
[0 127] 12. PCR 

(12. 1. WS&'lk) »DNA 1/x 1, 10XP 
CR buffer (Sffit TakaraEx Ta 

Stage I m. (941C) 5#[ffl 



qtf*) 5 Ml. dNTPs (SglTakara E 
x Taqftl. 2. 5mM)4//l, primer 
(#20pmo 1). Takara ExTaq (5U/ 
u 1 . Sffit) 0. 5mU «M*£5 0ju lfc&SJ: 

(12. 2 . KJG&fr) EJSiWTfc^^frTTffo 
3t. t-V;W^7HiPCR System970 
0 (PE Biosystems)^. 
[0 128] 
[«6] 



Stage n IHiVWW 



Stage III tf-f^JHfci 



7--'J>df (60'C) 2#B8 
ftg (72r) 3#ttl 

7--u >^ (got) 2 m 



1 3. RT-PCR 

(13. 1. RNA PCR Kit V 

er. 2. 1 (Sjffig) £JH<,vtfHfc. KitCftI 
LTV^MgC 1 2 (5mM) 4j(/U 10XRNA P 
CR buffer2//l 1 RNAse Free H 
z O 8. 5jul» dNTPs (ImM) 2m 1, R N A 
se Inhibitor (1 U/x< 1)0. 5 M 1 . 
Reverse Transcriptase (0. 2 
5U//z 1) lju 1 , Ol igodT-Adaptor 
Primer (0. 12 5//M) 1 1 . fcJJBl 1 
£^IHS!L£RNA Samp 1 e lp. \ 

7-tiPCR System 9700 (PE Bio 
systems) £fflVtf; : ->M 1 5 0°C 3 

0*; 9 9°C 5*; 5°C 5*. 

(i3. 2. sag^sjea<?DPCR) m s c i 2 (2. 

5mM) 6/il, 10XRNA PCR buffer 

8u 1 . M^WM7k63. 5m 1 . TaKaRa T 
aq(2.5 U/100^il) 0. 5/zl, Prim 
e r (20 P mo 1 ) £M&L. _hf B 1 3. lcO^K^ 

Stagel 94°C2^x; Stage 



II -tM?/M&4 5 9 4°C 3 0$\60°C 3 0 
&\ 7 2'C 1. 5#„ 

[0129] i4. ?'^mmfflpt><m?y>-<?9 
a Bco?rtn%mmt:-&Mm (3,00 

Orpm, 1 5#ISL 4°C) fcTJR«U:flL ftt^lft 
^Ani««t |5]#:^ 5 0 mM >j yKT- h U 17 A 
buffer( P H7. 0 ) ZMl. W^MzmiMft 

4MB (3. OOOrpm, 15M 4°C) tiOJOEB 
Lt»J/Nyf^-*tft^f- (20ml IK 

emoto) iz^immzmftifz, -eoa. 

7g£ 5 OililCvf-i-^fcSU ifcMHIl (12, 00 

Orpm, 20 jm. 4°C) tTffl^y^^Kttajsrc 

£>S±?it £*#afc. ^HtJCtT, Protease i 
nhibitor cocktail tablet 
(BOEHR I NGER MANNHEIM) 5:50m 

i <om^mfz<ommitz. ywgem 
m&xs&mtzii 7 o %mmt%i ± 5 nzm&r y*- 

(SItKM^) Sin*. *jtC4j6^5^fS»aLJt 
ft. »&3Hi (12, OOOrpm, 2 0#ISL 4°C) 

LT#^^c^y^^«^ 500 mi wsam&mL 
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[0 13 0] 15. 9>WILW$&k 
DC Protein Assay Kit (Bio- 
Rad) £JHWCfi~>fc. ;^7MlLowl y-F 

o i i nScfcgtfwrni. mmom^m^K&m 

£8£U ^atl 5«tU. **>SL 7 5 On 
m»ftt££ffl5£Lfc. ff^jtt» T;P7"S y£&¥fc LT 
0. 0 5-0. 4mg/mlO«BrC«UUl*g|^T5' 

[oi3i] i6. ?>^7w<ommm 

(16. i. h y*-^ F-f^/wgK^hu >7 a- 

tflWJ^TS K^VI/mMac») Laemml i fltf 



K y>H5t8«D (SDS-PAGE)^^ 

y/ut lt nftmyMz i2. 5 jsmffl^t: 2 . 

5%<7)#V T7 VfrT 5 ( 7? >J^7 S K : 
7? L> )VT 5 K = 3 0 : 0 . 8 ) . Wfflmmt LT 

f4ffl««*T'l 0 0°CT3^MLTStt$*. 1 

o o v^jemE-cairsfT-ofc. ( 1 6 . 2 . *fiv 
-#-) 

[0 132] 
[«7] 





97,400 




66,270 




42,200 




30,000 




20,100 




14,000 



t> L < (i. Presumed SDS-PAGE Standa/de(Bio-Rad) 





106,000 




80,000 




49,500 




32,500 




27,500 




18,500 



(i6. 3^ w?^«wsgfe) ^v^-r^-^fet^ 

Ifefefcfrofc. ^v^-^-Ssfi{±gsfeiS(o. 1% 
?V^-7'y , JT>h~fj]s-R-2 5 0 N ^^y-;L- : 
mm : 7j<= 5 : 5 : 2 ( v/v ) £$) 3 0 

MgLtifet, fj^ffi u : mm : *= 

2 : 1 : 7 ( v/v ) +T-Hftgfc 5 LT§£I££ 

[0 13 3] 17. U7f-y%k& 
SDS-PAGEf^/l/Jblotting buf 
f e r cfrT 1 5 frISmSfcS -fe 5 r"5^f :M 7° 
7'u .yf^ >/HM (-bS Y?4 hy y^7r-glB 
E-3 10AM^^57h)^fflUT, lrnA/cm* 
O^STC 6 0 7 0 ? y M £ . P V D F X 

(B i o-Rad, Immun — Blot 
PVDF Membrane for Protein 



Blotting, 0.2 mm) C/nyf -f > 
/Lfc. /o-yf^y/i. PVDF^y7»S:0. 
b%W l O l /^9 J-iV (v/v) jg^cptSL. 

>t. 7'n-ydfy^ PVDF^y7Vy^wash i 
ng buffert«6i(10m 31) Lt. « 
t5% Skim Mi 1 k£#tfwash i ng b 

u f f e r tpiizx yyuy^mim&T2mmm^ijHz 

SJEStWrft. HlCwa shing buffer? 
PVDF^ >7V>-$:WfrLtz. -tcom. 'OVtti/f 
-elIPSA^fy(lmg/ml, EY LA 
BORATOR I E S , INC. ^washing 
bu f f e r?l 0 0 OiSRLfttOtP VDF^y 

IBfc|s|«Cyy7Vy^gt#L^^P0D^A/Xx^ 
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shing buf f er«: lOmM Tris 
-HC 1 ( P H7. 4), 0. 15 M NaC 1 , 
0. 05% Tween20. 
[0134] 18. al, 6-73y/^7Wx7 

(is. i . mmmmvmm) *&S7 b uvmu&m 
f^m&mzmwm ( 3 , o o o r P m , 20* 

IS, 4°C) tio-CJESUtflL ±El4i:H«t«lJfJ 
buffer 2:fflV^T«5:i?t^. SlRSLfc. 
ft, ^^T^-^^^-f-f-^ffl^TMiaSr^L, 
jS^iS ( 1 2 , 000 rprru 2 0*0, 4°C) L 

M:20mM Tris-HCl ( P H7. 5), 
0. 175% CHAPS. 

(18. 2. al, 6-73y/Ph7Wi7- b*<7) 
TCfrofc. 3C?¥& («) i "JB^-Siuta 1,6-7 

3^h5>^7x7-Hf?Stta!Sffl3m ( 1 5je/ 
1 ) <n\-> tz1-*-7lZ±=i 19.1 t^BB LfcfflB* 

as^s^u 3 7°c, mf^mmu&^i^ 

-7*i!fcfc*ftfc3 L i a-rasai Lib . 3 £ fc* b° y 

^ytioTasaffc L?bft, «g*8o^ 1 zmi 

j&C&m ( 1 2, 0 0 0 r P m, l#RL 4°C) Lfc. 
#£>il3b±?f CO o*>30,ul£HPLC fl-flfteffiLfc. 

MaHKK15/tiftfcO^)rtiiai. 0. 5MMES/N 

aOH buffer, P H7. 5 8//1, lnmo 



1 e/ju 1 Gn, Gn-b i -As n-NBD 1 p. 

1 , 5nmo 1 e/m 1 GDP-Fucose (f[J 
XffiK)2jul. Mill iQ*4jul"C»*. JliUfcH 
PLCy^fA (HAffiH) ii, ^^-7i^ (L- 
7000) , *3K#!ffi#§ (LaChr om L-748 
0) , XlsT (LaChrom L-7100),#5> 
At-7y(LaChrom L-7300)*»^ 
4. 

(18. 3. BSSStt^as) HPLC^tiOff-o 
Jb. #7AJiffifB^C9Mi ghtys i 1 RP-18 
GP1 5 0-4. 6 (5 jum) (HJM^4. 6X15 

0 mm ) £mm Lib . a 1 , 6 - F TSSttgllJgkrflJV ^ 
SMMMii^Mit^ixTfcD, aaaftJtiS (Ex ; 4 
7 0nm, Em ; 53 0nm) fcJ-jTSBWfcttifM- 

Wftftfcli al, 6-73y/^7yX7i 5 — b'vStt 
ffl^fflffiStfi^ttfc al, 6-73y;^7^7x7 
— te' (4 OmU/m 1 . y&$ffi) 5u 1 itat. JJW) 

1 . 1 8t:fot3 7'C, 1 5#IBSa5S*fcfc«ttt 
fflL/b. 

(18. 4 . vSttHSg) JilT^frTOHP LC^tfft 

iOft^iisaattRiEftioe-^coffllitifctJRO. ffl 
Wt?* lmgSfcDl iHBOKBf't* 73- 
xttfc LTiStt«£:fc»Wb. 
<D5£fi{2±f B<7) l 5 fcfg-o Tff-» Jb . 
[0 13 5] 
[«8] 



Buffer A :20mM ISt.7>^-7pH4.0 

BuflferB :20mMm7>WpH4.0.80X7-fehrMj;p 

Buffiwit ;B*6S 

:lmJ/min 

Ex :470nm 
Em :580 am 



[0 136] 



[0 137] 



SEQUENCE LISTING 

<;110>; Kazuhito FUJIYAMA 

<;120>; Plant cell haivng an animal type sugar chain adding mechanism 
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<;130>; Jl-00356672 

<;140>; 

<;141>; 

<;160>; 5 

<;170>; Patentln Ver. 2.0 

<;210>; 1 

<;211>; 1759 

<;212>; DNA 

<;213>; human 

<;220>; 

<;221>; CDS 

<;222>; (17).. (1744) 

<;400>; 

aaaatctctc tagaaa atg egg cca tgg act ggt tec tgg cgt tgg att atg 52 
Met Arg Pro Trp Thr Gly Ser Trp Arg Trp lie Met 
1 5 10 

etc att ctt ttt gec tgg ggg acc ttg ctg ttt tat ata ggt ggt cac 100 
Leu He Leu Phe Ala Trp Gly Thr Leu Leu Phe Tyr He Gly Gly His 

15 20 25 

ttg gta cga gat aat gac cat cct gat cac tct age cga gaa ctg tec 148 
Leu Val Arg Asp Asn Asp His Pro Asp His Ser Ser Arg Glu Leu Ser 

30 35 40 

aag att ctg gca aag ctt gaa cgc tta aaa cag cag aat gaa gac ttg 196 
Lys lie Leu Ala Lys Leu Glu Arg Leu Lys Gin Gin Asn Glu Asp Leu 
45 50 55 60 

agg cga atg gec gaa tct etc egg ata cca gaa ggc cct att gat cag 244 
Arg Arg Met Ala Glu Ser Leu Arg lie Pro Glu Gly Pro He Asp Gin 

65 70 75 

ggg cca get ata gga aga gta cgc gtt tta gaa gag cag ctt gtt aag 292 
Gly Pro Ala He Gly Arg Val Arg Val Leu Glu Glu Gin Leu Val Lys 

80 85 90 

gec aaa gaa cag att gaa aat tac aag aaa cag acc aga aat ggt ctg 340 
Ala Lys Glu Gin He Glu Asn Tyr Lys Lys Gin Thr Arg Asn Gly Leu 

95 100 105 

ggg aag gat cat gaa ate ctg agg agg agg att gaa aat gga get aaa 388 
Gly Lys Asp His Glu He Leu Arg Arg Arg He Glu Asn Gly Ala Lys 

110 115 120 

gag etc tgg ttt ttc eta cag agt gaa ttg aag aaa tta aag aac tta 436 
Glu Leu Trp Phe Phe Leu Gin Ser Glu Leu Lys Lys Leu Lys Asn Leu 
125 130 135 140 

gaa gga aat gaa etc caa aga cat gca gat gaa ttt ctt ttg gat tta 484 
Glu Gly Asn Glu Leu Gin Arg His Ala Asp Glu Phe Leu Leu Asp Leu 

145 150 155 

gga cat cat gaa agg tct ata atg acg gat eta tac tac etc agt cag 532 
Gly His His Glu Arg Ser He Met Thr Asp Leu Tyr Tyr Leu Ser Gin 

160 165 170 

aca gat gga gca ggt gat tgg egg gaa aaa gag gec aaa gat ctg aca 580 
Thr Asp Gly Ala Gly Asp Trp Arg Glu Lys Glu Ala Lys Asp Leu Thr 

175 180 185 

gaa ctg gtt cag egg aga ata aca tat ctt cag aat ccc aag gac tgc 628 
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Glu Leu Val Gin Arg Arg lie Thr Tyr Leu Gin Asn Pro Lys Asp Cys 
190 195 200 

age aaa gec aaa aag ctg gtg tgt aat ate aac aaa ggc tgt ggc tat 676 
Ser Lys Ala Lys Lys Leu Val Cys Asn He Asn Lys Gly Cys Gly Tyr 
205 210 215 220 

ggc tgt cag etc cat cat gtg gtc tac tgc ttc atg att gca tat ggc 724 
Gly Cys Gin Leu His His Val Val Tyr Cys Phe Met He Ala Tyr Gly 

225 230 235 

ace cag cga aca etc ate ttg gaa tct cag aat tgg cgc tat get act 772 
Thr Gin Arg Thr Leu He Leu Glu Ser Gin Asn Trp Arg Tyr Ala Thr 

240 245 250 

ggt gga tgg gag act gta ttt agg cct gta agt gag aca tgc aca gac 820 
Gly Gly Trp Glu Thr Val Phe Arg Pro Val Ser Glu Thr Cys Thr Asp 

255 260 265 

aga tct ggc ate tec act gga cac tgg tea ggt gaa gtg aag gac aaa 868 
Arg Ser Gly He Ser Thr Gly His Trp Ser Gly Glu Val Lys Asp Lys 

270 275 280 

aat gtt caa gtg gtc gag ctt ccc att gta gac agt ctt cat ccc cgt 916 
Asn Val Gin Val Val Glu Leu Pro He Val Asp Ser Leu His Pro Arg 
285 290 295 300 

cct cca tat tta ccc ttg get gta cca gaa gac etc gca gat cga ctt 964 
Pro Pro Tyr Leu Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu 
305 310 315 

gta cga gtg cat ggt gac cct gca gtg tgg tgg gtg tct cag ttt gtc 1012 
Val Arg Val His Gly Asp Pro Ala Val Trp Trp Val Ser Gin Phe Val 

320 325 330 

aaa tac ttg ate cgc cca cag cct tgg eta gaa aaa gaa ata gaa gaa 1060 
Lys Tyr Leu He Arg Pro Gin Pro Trp Leu Glu Lys Glu He Glu Glu 

335 340 345 

gee acc aag aag ctt ggc ttc aaa cat cca gtt att gga gtc cat gtc 1108 
Ala Thr Lys Lys Leu Gly Phe Lys His Pro Val He Gly Val His Val 

350 355 360 

aga cgc aca gac aaa gtg gga aca gaa get gec ttc cat ccc att gaa 1156 
Arg Arg Thr Asp Lys Val Gly Thr Glu Ala Ala Phe His Pro lie Glu 
365 370 375 380 

gag tac atg gtg cat gtt gaa gaa cat ttt cag ctt ctt gca cgc aga 1204 
Glu Tyr Met Val His Val Glu Glu His Phe Gin Leu Leu Ala Arg Arg 

385 390 395 

atg caa gtg gac aaa aaa aga gtg tat ttg gec aca gat gac cct tct 1252 
Met Gin Val Asp Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ser 

400 405 410 

tta tta aag gag gca aaa aca aag tac ccc aat tat gaa ttt att agt 1300 
Leu Leu Lys Glu Ala Lys Thr Lys Tyr Pro Asn Tyr Glu Phe lie Ser 

415 420 425 

gat aac tct att tec tgg tea get gga ctg cac aat cga tac aca gaa 1348 
Asp Asn Ser He Ser Trp Ser Ala Gly Leu His Asn Arg Tyr Thr Glu 

430 435 440 

aat tea ctt cgt gga gtg ate ctg gat ata cat ttt etc tct cag gca 1396 
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Asn Ser Leu Arg Gly Val lie Leu Asp He His Phe Leu Ser Gin Ala 
445 450 455 460 

gac ttc eta gtg tgt act ttt tea tec cag gtc tgt cga gtt get tat 1444 
Asp Phe Leu Val Cys Thr Phe Ser Ser Gin Val Cys Arg Val Ala Tyr 

465 470 475 

gaa att atg caa aca eta cat cct gat gee tct gca aac ttc cat tct 1492 
Glu He Met Gin Thr Leu His Pro Asp Ala Ser Ala Asn Phe His Ser 

480 485 490 

tta gat gac ate tac tat ttt ggg ggc cag aat gee cac aat caa att 1540 
Leu Asp Asp lie Tyr Tyr Phe Gly Gly Gin Asn Ala His Asn Gin He 

495 500 505 

gee att tat get cac caa ccc cga act gca gat gaa att ccc atg gaa 1588 
Ala He Tyr Ala His Gin Pro Arg Thr Ala Asp Glu He Pro Met Glu 

510 515 520 

cct gga gat ate att ggt gtg get gga aat cat tgg gat ggc tat tct 1636 
Pro Gly Asp He He Gly Val Ala Gly Asn His Trp Asp Gly Tyr Ser 
525 530 535 540 

aaa ggt gtc aac agg aaa ttg gga agg acg ggc eta tat ccc tec tac 1684 
Lys Gly Val Asn Arg Lys Leu Gly Arg Thr Gly Leu Tyr Pro Ser Tyr 

545 550 555 

aaa gtt cga gag aag ata gaa acg gtc aag tac ccc aca tat cct gag 1732 
Lys Val Arg Glu Lys lie Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu 

560 565 570 

get gag aaa taa agtcgactca gatgg 1759 
Ala Glu Lys 
575 
<;210>; 2 
<;211>; 575 
<;212>; PRT 
<;213>; human 
<;400>; 2 

Met Arg Pro Trp Thr Gly Ser Trp Arg Trp lie Met Leu He Leu Phe 

15 10 15 

Ala Trp Gly Thr Leu Leu Phe Tyr He Gly Gly His Leu Val Arg Asp 

20 25 30 

Asn Asp His Pro Asp His Ser Ser Arg Glu Leu Ser Lys He Leu Ala 

35 40 45 

Lys Leu Glu Arg Leu Lys Gin Gin Asn Glu Asp Leu Arg Arg Met Ala 

50 55 60 

Glu Ser Leu Arg He Pro Glu Gly Pro He Asp Gin Gly Pro Ala He 
65 70 75 80 

Gly Arg Val Arg Val Leu Glu Glu Gin Leu Val Lys Ala Lys Glu Gin 

85 90 95 

He Glu Asn Tyr Lys Lys Gin Thr Arg Asn Gly Leu Gly Lys Asp His 

100 105 110 

Glu He Leu Arg Arg Arg He Glu Asn Gly Ala Lys Glu Leu Trp Phe 

115 120 125 

Phe Leu Gin Ser Glu Leu Lys Lys Leu Lys Asn Leu Glu Gly Asn Glu 

130 135 140 

Leu Gin Arg His Ala Asp Glu Phe Leu Leu Asp Leu Gly His His Glu 
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Arg Ser He Met Thr Asp Leu Tyr Tyr Leu Ser Gin Thr Asp Gly Ala 

165 170 175 

Gly Asp Trp Arg Glu Lys Glu Ala Lys Asp Leu Thr Glu Leu Val Gin 

180 185 190 

Arg Arg He Thr Tyr Leu Gin Asn Pro Lys Asp Cys Ser Lys Ala Lys 

195 200 205 

Lys Leu Val Cys Asn He Asn Lys Gly Cys Gly Tyr Gly Cys Gin Leu 



His His Val Val Tyr Cys Phe Met He Ala Tyr Gly Thr Gin Arg Thr 
225 230 235 240 

Leu He Leu Glu Ser Gin Asn Trp Arg Tyr Ala Thr Gly Gly Trp Glu 

245 250 255 

Thr Val Phe Arg Pro Val Ser Glu Thr Cys Thr Asp Arg Ser Gly He 

260 265 270 

Ser Thr Gly His Trp Ser Gly Glu Val Lys Asp Lys Asn Val Gin Val 

275 280 285 

Val Glu Leu Pro lie Val Asp Ser Leu His Pro Arg Pro Pro Tyr Leu 

290 295 300 

Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Val Arg Val His 
305 310 315 320 

Gly Asp Pro Ala Val Trp Trp Val Ser Gin Phe Val Lys Tyr Leu lie 

325 330 335 

Arg Pro Gin Pro Trp Leu Glu Lys Glu lie Glu Glu Ala Thr Lys Lys 

340 345 350 

Leu Gly Phe Lys His Pro Val He Gly Val His Val Arg Arg Thr Asp 

355 360 365 

Lys Val Gly Thr Glu Ala Ala Phe His Pro He Glu Glu Tyr Met Val 
370 375 380 

His Val Glu Glu His Phe Gin Leu Leu Ala Arg Arg Met Gin Val Asp 
385 390 395 400 

Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ser Leu Leu Lys Glu 

405 410 415 

Ala Lys Thr Lys Tyr Pro Asn Tyr Glu Phe He Ser Asp Asn Ser lie 

420 425 430 

Ser Trp Ser Ala Gly Leu His Asn Arg Tyr Thr Glu Asn Ser Leu Arg 

435 440 445 

Gly Val He Leu Asp lie His Phe Leu Ser Gin Ala Asp Phe Leu Val 

450 455 460 

Cys Thr Phe Ser Ser Gin Val Cys Arg Val Ala Tyr Glu He Met Gin 
465 470 475 480 

Thr Leu His Pro Asp Ala Ser Ala Asn Phe His Ser Leu Asp Asp lie 

485 490 495 

Tyr Tyr Phe Gly Gly Gin Asn Ala His Asn Gin He Ala He Tyr Ala 

500 505 510 

His Gin Pro Arg Thr Ala Asp Glu He Pro Met Glu Pro Gly Asp lie 

515 520 525 

He Gly Val Ala Gly Asn His Trp Asp Gly Tyr Ser Lys Gly Val Asn 
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530 



535 



540 



Arg Lys Leu Gly Arg Thr Gly Leu Tyr Pro Ser Tyr Lys Val Arg Glu 
545 550 555 560 

Lys lie Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Glu Lys 
565 570 575 

<;210>; 3 
<;211>; 20 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 



tggttcctgg cgttggatta 
<;210>; 4 
<;211>; 20 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 



ggatatgtgg ggtacttgac 
<;210>; 5 
<;211>; 20 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial ! 
<;400>; 5 

cgtcttcaaa gcaagtggat 

[Hi ] ^wftcomwfflMcDftmzm^fz^ff-pB 
1 2 2 i-FT(omm%rttm?i>&. p b i 2 2 1 - 

FTK^ 9 -^CDm~COS a c I S a 1 I Sfifc 

[H2 ] ^t/mmmMffy^mzm^^^pG 

PTV-HPT-FT^fiBS&^ta-CftS. 
[03] ffflB**BY2-FT2-l 3*^PSU 
P C R t i "9 Jill UWrVA D N A LrtrggS 

[H4 ] ^JflK$lftBY2-FT2. 3, 4i5i^6^ 
RT-PCRtiiJRNA^JilBLfcDNA 

[125] HPLCWpfUDlSa&^a-cftS. 
[06] HPLC«Wf<?MlSSSSrr0-C*S. 
[H7] HPLCffi?f«|gSSr^-r[3T'S)-i.o 
[08 ] *f&Bfl«ffift«tCfcUT^M$^Jt^>^° 

^«<ou^f-vtfflv^fc4«(fisas^. ^i-«m*ii 
[09 ] m»tmwnm&mm&*7km?bh. 
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1, 

[0 1 o ] « i , 6 - f Tcvmmmzm ttimm 
[0ii] wmmmik b y 2 - f t 3 ^hus-cm^i s 

tU&£9>Wjt<7)H PLCM^DYhmt* 

6. 

[012] iffi* B Y 2 - F T 3 it*g»T",g££ 

*ifc*^wt?fj«*t«flfit (iSvyy-xM^il) CD 

[01 3] JBJH^fleBY2-FT3iggfflJfiTjS£$ 

[014] mmm b y 2 - f t 3 mimr^ $ 
ft*:*!* y^Mmmmm ( « 1 , 6-7 n-*** 

[015] ffMfs^frWfcFT ( 1 ) , FT ( 2 ) . 



(£7) )01-333787 (P200 1-h>f 



FTK FT2. ts£VFG3frt>§mU PCRtJ: I^A7fi«^fy^l*MS^Jtf, ^ 
•3 igfe LJt *V A D N A LfcfiBfift Lfc ^ 7'n v h LfctMSfeS P V D F y 

[11 6] 



[HI] 



al-SFT-Ja»I 

~* al-€FT-Ss/I 




pBI221-FT 
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[02] 

Hiai WlXbal Sail EeoS.1 
Jpcg ^cr 1 -6FT l^oak 

pBI221-FT 



^SM lll+m, I \xba 1+EcoR I 

dill Xbal Xbal £coS.l 

| al-6FTHTnoa 




PGPTV-HPT -E- fcAsI hpf^ f, 
Apt : Hy gromycin 



uii/A HpAnoa| ►- 



dh& : Methotrexate 




(£9) )01-333787 (P2001 -ch38 7 



hpt K PZ \ |P n . w > | gl-6FT ^ Tnosh 

FT-Xba^ 1 _ Tmn , 
FT-Sal 



MW 2 3 4 5 6 7 8 9 10 11 12 13 WT 



1700 bp I 




FT-Xba ^ 



<1700hp> 

ft 

FT-Sal 



BYZ-FT 



1700 bp ► 




A : CaMV primer + 

FT-Sal primer , cDNA 



B : FT-Xba primcrt- 

FT-Sal primer , RNA 



(6 0) )01-333787 (P2001 -ch!N8 7 
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mi i] 
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[012] 



kfaaal-2M.ua 1^ 

Sfanol^ 

Mnflf/ \iai>£ 1-4G1CNAC0 l-4QcNAc0 1-PA 

(2.14%) / 3 
Man a l-2Min flf a! 1 

Manor 1^ 

M7B w ,/ \ 

(0.989%) -Man^MGlcNAc/n^fflcNAcfll-PA 
ManarI-2ManrJl-2Maiorl 



M7A Manor/ WjBl-4(KcNAcflMGlcNAc01-PA 



(1.85%) / 3 
Manor I-2Maoorl f 



M6B Manor / W»/!]-4GlcNAcSl-4GlcNAe^l-PA 

(4.82%) , 



Man or 1^ 

M5A / \ 

Manor v 



{] Q5%) Manor /3 Man^MGIcNAcl8MGlcNAc5l-PA 



anarl 



(8 6) )01-333787 (P2001-*87 



M3FX MGteHAej! 1-4G1cNAcj8 1-PA 

(2.73%) / | I 

Mmxll Xy]01 Fucarl 

Gn'NCFX 5 Munfl l-4GkNAc0 MG1=N\<:3 1 PA 

(15.4%) / 3 ? ? 

M"""* 1 Xyl/fl Fucal 

Gn,M3FX 6 Vta 8 1-KHOIAC0 l^GlcNActf 1-PA 

C0 - 176%1 OdU.IMkial^x J., 

Gn2M3FX W. j i-khcNAc * i-*<mjac/? i-pa 

Manor 1^ 

M3X S Man0 MGUNAcjS MGtcNAc * 1-PA 

(0.895%) M-fli^^ 

<3cNAc01-2Miiiak^ 
Gll l M3X 6 M«n^ MGteNAig l-*HcNAe* 1-PA 

(2.48%) ttiaal^ 3 f 

GlljMSX *M*n 5 l^GJcNAc/B I-4GkNAc/S 1-PA 

(1,57%) acNAcffl-2Maaal / ' ! 



(©7) )01-333787 (P200 1-! $ 



[014] 



M3FFX 

(17.8*) 



al \ I 

l-4GkNAc0 MGliiAcfi I -PA 



M2FFX 

(17.6%] 



Man/ I >'^cNAcffl-«HcNAci}l-PA 



M2FFX 

(0-879%) 



3 M«nj9 WGlcNAcjJ 1-4(3 cNAc l-PA 
fll Xyljl FucL 



Gn^FFX 

(24.44) 



ifazfi 1-KHcNAcj} l-4GtcNAc£ l-PA 
F»olr 



"1 Xy!*l 



e Wial Fucarl 



M5F 



6 m*„S 



1-4G1cNAq0 1-4G1cNA c ^ l-PA 



1 2 3 4 5 6 




(8 8) 101-333787 (P2001 -4 M 



(5i)int.ci.7 m\m- 

C 1 2 P 21/02 

*fiEfl?S4*fl3fr "PaBHI 2-1 1-1015 



f i f-7i-y (##) 

C 1 2 N 5/00 C 

(72) Hilj WZ 

±ffififn£fflrfHljffli5 1 -28 A18-308 



